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ST‐segment--elevation myocardial infarction (STEMI) is a leading cause of death worldwide,[1](#jah35226-bib-0001){ref-type="ref"} and immediate reperfusion can be life‐saving.[2](#jah35226-bib-0002){ref-type="ref"} Although primary percutaneous coronary intervention (PCI) is the most effective modality for achieving reperfusion in STEMI,[2](#jah35226-bib-0002){ref-type="ref"}, [3](#jah35226-bib-0003){ref-type="ref"} the benefit of primary PCI over thrombolytics on survival is time‐dependent. Prior studies have showed that the survival benefit of primary PCI over thrombolytics may be negated if PCI‐related delay exceeds by \>60 minutes.[4](#jah35226-bib-0004){ref-type="ref"} Accordingly, national quality improvement initiatives during the past decade have focused on reducing delays in primary PCI, especially in patients who present directly to a PCI‐capable hospital.[5](#jah35226-bib-0005){ref-type="ref"}

However, availability of primary PCI for STEMI patients remains uneven. In the United States, only one third of acute care hospitals have 24×7 PCI capability and nearly 20% of the population lives \>60 minutes from a PCI capable facility.[6](#jah35226-bib-0006){ref-type="ref"} Among all STEMI patients, ≈30% initially present to a non‐PCI capable hospital.[7](#jah35226-bib-0007){ref-type="ref"} Access to primary PCI is substantially worse in low‐ to middle‐income countries where cardiac catheterization services are largely confined to big cities leaving vast swaths of the population out of the coverage area. For example, in India, 70% of the 1.3 billion population lives in rural areas and the nearest cardiac catheterization laboratory may be hundreds of miles away.[8](#jah35226-bib-0008){ref-type="ref"} Even in major cities, access to a PCI‐capable hospital is often limited by long transport times and lack of efficient transfer protocols.[8](#jah35226-bib-0008){ref-type="ref"}

Given the challenges in providing timely access to primary PCI to STEMI, alternative reperfusion options for patients who initially present to non‐PCI capable hospitals are important. These approaches include use of thrombolytics alone, or a hybrid approach---use of thrombolytics up front followed by invasive angiography either immediately (facilitated PCI), or after a waiting period of 3 to 24 hours (pharmaco‐invasive approach). Given that thrombolytics alone fail to achieve reperfusion in ≈30% of patients and another 30% may experience recurrence of ischemia and ST elevation following initial reperfusion,[9](#jah35226-bib-0009){ref-type="ref"}, [10](#jah35226-bib-0010){ref-type="ref"} a hybrid approach is attractive because it combines the immediate availability of thrombolytic therapy, with the higher success rate of mechanical reperfusion upon transfer to PCI‐capable centers. While, numerous randomized controlled trials over the past 2 decades have compared individual strategies for STEMI management, head‐to‐head trials comparing pharmaco‐invasive strategy with facilitated PCI have been lacking.

To address this gap in knowledge, Fazel et al, in this issue of the *Journal of the American Heart Association (JAHA)*, report the results of a network meta‐analysis of 31 randomized controlled trials comparing primary PCI, thrombolytics alone, pharmaco‐invasive, and facilitated PCI.[11](#jah35226-bib-0011){ref-type="ref"} Among the 4 reperfusion modalities, they found that primary PCI was the best modality with the lowest odds for mortality (odds ratio \[OR\], 0.73; 95% CI, 0.61--0.89), non‐fatal reinfarction (OR 0.38; 95% CI, 0.29--0.50) and stroke (OR, 0.38; 95% CI, 0.24--0.60), and thrombolytics was the worst. Using Bayesian analysis, the probability that pharmaco‐invasive strategy had the highest mortality was 6% compared with 24.2% for facilitated PCI; and the probability that pharmaco‐invasive strategy had the highest rate of major bleeding was 19.8%, compared with 77.4% for facilitated PCI. These findings were consistent across a range of sensitivity analyses.

These findings highlight that when primary PCI is not available in a timely manner, a hybrid approach should be preferred over using thrombolytics alone. Furthermore, among the hybrid approaches, a pharmaco‐invasive approach is superior to facilitated PCI. Even though facilitated PCI has been shown to achieve a higher pre‐PCI patency rate when compared with primary PCI, the potential benefit of immediate mechanical reperfusion following thrombolytics may be counterbalanced by a higher risk of bleeding.[12](#jah35226-bib-0012){ref-type="ref"}, [13](#jah35226-bib-0013){ref-type="ref"}, [14](#jah35226-bib-0014){ref-type="ref"} In addition, data also suggest transient platelet activation immediately following thrombolytics which may contribute to the risk of re‐occlusion and thrombosis.[15](#jah35226-bib-0015){ref-type="ref"} Delaying invasive angiography by a few hours following thrombolysis likely avoids the above complications, and strikes the right balance between pharmacological and mechanical reperfusion. Accordingly, in the current American College of Cardiology/American Heart Association guidelines, pharmaco‐invasive strategy carries a class IIa recommendation with the recommendation for performing coronary angiography and PCI within 3 to 24 hours after thrombolytic therapy, and recommendation against performing PCI in the first 3 hours.[2](#jah35226-bib-0002){ref-type="ref"}

However, some questions remain unanswered. First, because of lack of patient‐level data, the authors were unable to determine the threshold at which delay in primary PCI would negate its benefit over a pharmaco‐invasive approach. However, in prior studies that compared primary PCI with thrombolytics, a delay of up to 60 minutes was found acceptable.[4](#jah35226-bib-0004){ref-type="ref"} Given that pharmaco‐invasive strategy is superior to thrombolytics, and delays in patients transferred for primary PCI after often longer than 60 minutes in contemporary practice, it stands to reason that a pharmaco‐invasive approach would be an appropriate option when access to primary PCI is delayed. Second, to what extent does time from symptom onset impact the relative rankings of individual reperfusion therapies? Most trials that compared pharmaco‐invasive strategy to primary PCI included patients within 3 to 6 hours of symptoms onset.[16](#jah35226-bib-0016){ref-type="ref"}, [17](#jah35226-bib-0017){ref-type="ref"} It remains unclear whether the relative rankings of different reperfusion strategies differs in patients with longer time from symptom onset to clinical presentation.

Despite the above limitations, the findings of the study from Fazel et al have important implications for improving STEMI care in the United States and abroad. Their findings serve as an important reminder that a pharmaco‐invasive approach is an appropriate alternative when timely access to primary PCI is not available among patients eligible for thrombolysis. Despite these data, a pharmaco‐invasive strategy remains under‐used in 30% of the STEMI patients who present to a non‐PCI capable hospital in the United States. A study using 2008 to 2012 data from the ACTION (Acute Coronary Treatment and Intervention Outcomes Network) registry found that among such STEMI patients at a non‐PCI capable hospital who were also eligible for thrombolytics, \>70% were transferred for primary PCI, to a hospital that, on average was 58 minutes away.[7](#jah35226-bib-0007){ref-type="ref"} The door‐to‐balloon time was \>2 hours in nearly 50% of such patients, which likely negated any survival benefit of primary PCI. These data highlight that there is a tremendous opportunity to optimize reperfusion strategies for STEMI who present to non‐PCI capable hospitals especially in settings when timely access to primary PCI is not available.

The promise of pharmaco‐invasive strategy maybe further magnified in low‐to‐middle income countries, where access to primary PCI is out of the reach for most of the population and a vast majority of STEMI patients are treated with thrombolysis alone.[8](#jah35226-bib-0008){ref-type="ref"}, [18](#jah35226-bib-0018){ref-type="ref"} A pharmaco‐invasive strategy has the potential to expand the therapeutic time window for reperfusion when the nearest cardiac catheterization may be several hours away. However, high levels of poverty, lack of health insurance, and scarcity of resources such as ambulances and large geographic distances can make developing STEMI systems of care in resource poor settings a daunting task. Therefore, the Tamil Nadu STEMI program is a shining example in which the above challenges were overcome through the adoption of a pharmaco‐invasive approach. The program included 4 tertiary medical centers (hub hospitals) located in Tamil Nadu, a state in Southern India that established a regional network with 35 primary care clinics and small hospitals (spoke) across the state and optimized reperfusion strategies for patients, especially greater use of a pharmaco‐invasive strategy for patients presenting at spoke locations. Care was coordinated through the real time transmission of electrocardiography and other clinical data between the hub and spoke sites using technology and collaboration with government and non‐government agencies. The implementation of the program was a resounding success.[19](#jah35226-bib-0019){ref-type="ref"} Although the overall use of reperfusion remained unchanged at ≈75%, the post‐implementation phase was associated with a 33% reduction in use of thrombolytics in favor of a 2‐fold increase in use of a pharmaco‐invasive strategy or primary PCI. Increase in use of invasive strategy was especially prominent in patients who initially presented to spoke locations, in whom use of primary PCI or pharmaco‐invasive strategy increased from 3.5% in the pre‐implementation phase to 31.3% during the post‐implementation phase (*P*\<0.0001). One‐year mortality was also lower during the post‐implementation phase (adjusted OR, 0.76; 95% CI, 0.58--0.98; *P*=0.04).[19](#jah35226-bib-0019){ref-type="ref"} Similar initiatives that integrate primary PCI with pharmaco‐invasive approach within regional systems of care are being implemented in other developing countries.[20](#jah35226-bib-0020){ref-type="ref"}

In conclusion, the work by Fazel et al highlights that a pharmaco‐invasive approach for reperfusion in STEMI is safe and effective and has the potential to enhance care for the vast majority of patients across the world who are treated in settings where timely access to primary PCI is not readily available.
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